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1
$n$ $f(x)$ ,
$f(Ax+b),$ $A\in \mathbb{R}^{n\cross n},$ $b\in \mathbb{R}^{n}$ . $A$ (dilation
matrix) . 1 $(n=1)$ , (dilation
factor) . 1
2 . ,
[13] , [6] . ,




$\mathbb{R}$ 2 $L^{2}(\mathbb{R})$ .
$\langle f,$ $g \}:=\int_{\mathbb{R}}f(x)\overline{g(x)}dx$ , $||f||:=$ $lf,$ $f)$
. $\overline{g}$ $g$ . , ,
$\mathcal{T}_{b}f(x):=f(x-b)$ , $\mathcal{M}_{\omega}f(x):=e^{ix\omega}f(x)$ , $\mathcal{D}_{\mathfrak{a}}f(x):=a^{-1/2}f(x/a)$
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. $b,$ $\omega\in \mathbb{R},$ $a\in \mathbb{R}_{+}:=\{x\in \mathbb{R}|x>0\}$ .
$L^{2}(\mathbb{R})$ 1 , 2
. ,





$\mathcal{T}_{b}\mathcal{M}_{\omega}=e^{-i\omega b}\mathcal{M}_{\omega}\mathcal{T}_{b}$, $\mathcal{M}_{\omega}\mathcal{T}_{b}=e^{i\omega b}\mathcal{T}_{b}\mathcal{M}_{\omega}$ ,
$\mathcal{T}_{b}\mathcal{D}_{a}=\mathcal{D}_{a}\mathcal{T}_{b/a}$ , $\mathcal{D}_{a}\mathcal{T}_{b}=\mathcal{T}_{ab}\mathcal{D}_{a}$ ,
$\mathcal{M}_{\omega}\mathcal{D}_{a}=\mathcal{D}_{a}\mathcal{M}_{a\omega}$ , $\mathcal{D}_{a}\mathcal{M}_{\omega}=\mathcal{M}_{\omega/a}\mathcal{D}_{a}$ .
$\mathcal{F}\mathcal{T}_{b}=\mathcal{M}_{-b}\mathcal{F}$ , $\mathcal{T}_{b}\mathcal{F}^{-1}=\mathcal{F}^{-1}\mathcal{M}_{-b}$, (1)
$\mathcal{F}\mathcal{M}_{\omega}=\mathcal{T}_{\omega}\mathcal{F}$ , $\mathcal{M}_{\omega}\mathcal{F}^{-1}=\mathcal{F}^{-1}\mathcal{T}_{\omega}$ ,
$\mathcal{F}\mathcal{D}_{a}=\mathcal{D}_{1/a}\mathcal{F}$ , $\mathcal{D}_{a}\mathcal{F}^{-1}=\mathcal{F}^{-1}\mathcal{D}_{1/a}$ (2)
.
3 $-$
1 $\psi\in L^{2}(\mathbb{R})$ , $\{\mathcal{T}_{k/2^{j}}\mathcal{D}_{1/2J}\psi\}_{k,j\in \mathbb{Z}}$
$L^{2}(\mathbb{R})$ , $\psi$ $($wavelet function$)$
, (wavelets) . ,
$\mathcal{T}_{k/2^{g}}\mathcal{D}_{1/2^{j}}\psi=2^{j/2}\psi(2^{j}x-k)$
. , $f\in L^{2}(\mathbb{R})$ $\{\psi_{jk}\}_{j,k\in \mathbb{Z}}$
$f= \sum_{j,k\in \mathbb{Z}}\langle f,$
$\mathcal{T}_{k/2^{j}}\mathcal{D}_{1/2j}\psi\}\mathcal{T}_{k/2^{j}}\mathcal{D}_{1/2i}\psi$ (3)
.
, $($uniwavelet $)$ .
1 $A$ $\langle Af,$ $Ag\rangle=\langle f,$ $g\rangle,$ $\forall f,$ $g\in L^{2}(\mathbb{R})$ , $A$
(unitary operator) .








1 $\psi\in L^{2}(\mathbb{R})$ $\Vert\psi\Vert=1$ . $\psi$
$\sum_{j\in \mathbb{Z}}|\hat{\psi}(2^{j}\xi)|^{2}=1$
$\sum_{j=0}^{\infty}\hat{\psi}(2^{j}\xi)\hat{\psi}(2^{j}(\xi+2m\pi))=0$
$a.e$ . $\xi\in \mathbb{R}$ , (4)
$a.e$ . $\xi\in \mathbb{R}$ , $m\in 2\mathbb{Z}+1$ (5)
.
(1), (2) , $\mathcal{T}_{k/2J}\mathcal{D}_{1/2^{g}}\psi$
$\mathcal{F}\mathcal{T}_{k/2^{g}}\mathcal{D}_{1/2^{j}}\psi=\mathcal{M}_{-k/2^{j}}\mathcal{D}_{2j}\hat{\psi}$
, ,
$\langle f,$ $\mathcal{T}_{k/2j}\mathcal{D}_{1/2J}\psi\}=\frac{1}{2\pi}\langle\hat{f},$ $\mathcal{M}_{-k/2j}\mathcal{D}_{2j}\hat{\psi}\rangle$ (6)
. , (3) ,
$\hat{f}=\sum_{j,k\in \mathbb{Z}}\langle f,$
$\mathcal{T}_{k/2j}\mathcal{D}_{1/2j}\psi\rangle \mathcal{M}_{-k/2j}\mathcal{D}_{2j}\hat{\psi}$
$= \sum_{j,k\in \mathbb{Z}}\frac{1}{2\pi}\{\hat{f}, \mathcal{M}_{-k/2^{j}}\mathcal{D}_{2^{j\psi’}}^{\wedge}\}\mathcal{M}_{-k/2j}\mathcal{D}_{2j}\hat{\psi}$ (7)
.
$i$ . $k\in \mathbb{Z}$ , $|hI_{-k/2j}\mathcal{D}_{2^{j}}\hat{\psi}|=|\mathcal{D}_{2j}\hat{\psi’}|$
, (3) $f$ $x$ ( ) $k/2^{j}$








3 $f$ , $\{x\in \mathbb{R}|f(x)\neq 0\}$ $f$ $($ support $)$







$\forall p\in \mathbb{N}^{\text{ }}C_{\ell};|\psi(x)|\leq C(1+|x|)^{-\ell}$ .
$($ ii $)$ $($ vanishing moments $)$ :
$L\in \mathbb{Z}_{+}:=\{n\in \mathbb{Z}|n\geq 0\}$ , $0\leq\forall p\leq L$ ; $\int_{\mathbb{R}}x^{\ell}\psi(x)dx=0$ .
(iii) 4 (regularity):
$\text{ _{}r\in \mathbb{Z}_{\dagger};}\psi\in C^{r}(\mathbb{R})$ .
$\psi$ (i) , $\psi$ .
$\psi$ , $r$ (iii) , $\psi$ $r$ (i)
, $\psi$ $r$ (ii) $(L=r)$
. [20], $P\cdot 64$ , 72.1 .
, 1
, $r$ .
2 $r\in \mathbb{Z}_{+}$ ,
$S_{\gamma}(\mathbb{R}):=\{f\in C^{r}(\mathbb{R})|f^{(\alpha)},$ $0\leq\alpha\leq r$ $\}$
. $f$ $f\in S_{r}(\mathbb{R})$ , $f$ $r$ .
[15], p. 21, Definition 2 , , $C^{r}(\mathbb{R})$ $L^{\infty}(\mathbb{R})$
r-regular .
$iarrow-\infty$ . $\mathcal{D}_{1/2^{j}}\psi$ $x$
, $\mathcal{D}_{2j}\hat{\psi}$ $\xi$
. ( ) ,
,
. ,
. , $\{\mathcal{T}_{k/2i}\mathcal{D}_{1/2i}\psi\}_{k\in \mathbb{Z},j\in \mathbb{Z}-}$ ,
$\mathbb{Z}_{-}:=\{n\in \mathbb{Z}|n<0\}$ ,
$\varphi\in L^{2}(\mathbb{R}),$ $\Vert\varphi\Vert=1$








, $N\geq 2$ , $N\psi$
, $2N-1$ , $r(N)$ 4 $N-1$
. $r(N)$ , $N$ ,
$\lim_{Narrow+\infty}$
$N^{-1}r(N)=1-(\log 3)/(2\log 2)\simeq 0.2075$
. Daubechies ,
, .
, . , .
$\bullet$ ,
.
. , [21], p. 317, 8.14 . ,
, .
Lawton [14]
(biorthogonal) [211, 8.3 .
, Haar ,








3 $L^{2}(\mathbb{R})$ $\{V_{j}^{\gamma}\}_{j\in \mathbb{Z}}$
(multiresolution approximation, multiresolution analysis, MRA) .
$4\mathbb{R}$
$f$ $x=x_{0}$ $\alpha\geq 0$ , $x_{0}$
$K$ $m=[\alpha]$ ( $[\alpha]$ $\alpha$ ) $P(x)$ ,
$|f(x)-P(x)|\leq K|x-x_{0}|^{\alpha},$ $x\in \mathbb{R}$ . , $K$ $x_{0}\in[a,$ $b|$
, $f$ $[a, b]$ $\alpha$ .
$\alpha$ , $x=x_{0}$ , , $[a,$ $b]$ , .
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(a) $\subset V_{j-1}\subset V_{j}\subset V_{J+1}\subset\cdots$ ( $\{V_{J}\}_{i\in z}$ ),
(b) $\bigcap_{j\in \mathbb{Z}}V_{j}=\{0\}$ ,
(c) $\overline{\bigcup_{j\in \mathbb{Z}}V_{j}}=L^{2}(\mathbb{R})$ ,
(d) $f(x)\in V_{j}$ $\Leftrightarrow$ $f(2x)\in V_{j+1}$ ,
(e) $\varphi_{1},$ $\ldots,$ $\varphi_{r}\in V_{0},$ $r\geq 2$ , $\{\tau_{k\varphi_{l}\}_{k\in \mathbb{Z},1\leq l\leq r}}$ $V_{0}$
.
$i$ . $\{V_{j}\}_{J\in \mathbb{Z}}$ $r$ , $\varphi_{l}\in$
$S_{r}(\mathbb{R}),$ $l=1,$ $\ldots,$ $r$ . (e) ,
$f(x)\in V_{0}$ $\Leftrightarrow\forall_{k\in \mathbb{Z};}\mathcal{T}_{k}f\in V_{0}$




4 $\varphi_{1}$ , . . . , $\varphi_{r},$ $r\geq 2$








$M\geq 2$ , 1 $M-1$ M-band wavelet







5 $-$ , MathSciNet [1]
. “multi-wavelet” .




$\Phi:=[\varphi_{1}, \ldots, \varphi_{r}]^{T}$ , $\Psi:=[\psi_{1}, \ldots, \psi_{r}]^{T}$
. $T$ . $\Phi,$ $\Psi$
. , , ,
, , $\mathcal{D}_{a}\Phi=[\mathcal{D}_{a}\varphi_{1,}\mathcal{D}_{a}\varphi_{r}]^{T}$ ,




$\varphi_{l}=\sum_{k\in \mathbb{Z},1\leq m\leq r}\{\varphi_{l},$





$H_{k}:=[\langle\varphi_{l},$ $\mathcal{T}_{k/2}\mathcal{D}_{1/2}\varphi_{m}\rangle]_{1\leq l,m\leq r}\in \mathbb{C}^{r\cross r}$
. , $r$ $F_{1},$ $F_{2}$ ,
$\langle F_{1},$ $F_{2} \rangle:\simeq\int_{\mathbb{R}}F_{1}(x)F_{2}(x)^{*}dx$
. $F_{2}(x)^{*}$ $F_{2}(x)$ $F_{1}(x)F_{2}(x)^{*}$
$r\cross r$ . , . ,




8 , 9 ,
.
7 . , $B$ $x_{n}\in B$
$\sum_{n=1}^{\infty}x_{n}$ (unconditional convergence) ,
. $B$ $\{b_{n}\}_{\tau\in N}$ (unconditional
basis) , $x\in B$ , $x$ $\{b_{n}\}_{n\in N}$ : $x= \sum_{n=1}^{\infty}\alpha_{n}b_{n}$ ,
$\alpha_{n}\in \mathbb{C}$ . ,
$L^{p}(\mathbb{R}),$ $0<p<\infty$ . [12]
.
$8A,$ $B\neq 0$ $AB=0$ $A,$ $B$ (zero divisor) .
9 $AB\neq BA$ $A,$ $B$ (noncommutative) .
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(9) , (
$H_{k}$ ) (1) $\dot{/}(2)$ ,
$\mathcal{F}[\Phi](\xi)=\sum_{k\in \mathbb{Z}}\mathcal{F}[H_{k}\mathcal{T}_{k/2}\mathcal{D}_{1/2}\Phi](\xi)$
$= \sum_{k\in \mathbb{Z}}H_{k}\mathcal{M}_{-k/2}\mathcal{D}_{2}\mathcal{F}[\Phi](\xi)$
$= \sum_{k\in \mathbb{Z}}H_{k}e^{-i(k/2)\xi}2^{-1/2}\mathcal{F}[\Phi](\xi/2)$ (10)
.
$M_{0}( \xi):=2^{-1/2}\sum_{k\in \mathbb{Z}}H_{k}e^{-ik\xi}$
. $M_{0}(\xi)$ . (10) $\xiarrow 2\xi$ ,
$\hat{\Phi}(2\xi)=\Lambda I_{0}(\xi)\hat{\Phi}(\xi)$ (11)
. $M_{0}$ 1 .
1 $M_{0}(\xi)$
$M_{0}(\xi)M_{0}(\xi)^{*}+M_{0}(\xi+\pi)hI_{0}(\xi+\pi)^{*}\equiv I_{r}$ (12)








$G_{k}:=[\{\psi_{l}, \mathcal{T}_{k/2}\mathcal{D}_{1/2}\varphi_{m}\}]_{1\leq l,m\leq r}\in \mathbb{C}^{r\cross r}$
,
$M_{1}( \xi):=2^{-1/2}\sum_{\text{ }\in \mathbb{Z}}G_{k}e^{-ik\xi}$
,
$\hat{\Psi}(2\xi)=M_{1}(\xi)\hat{\Phi}(\xi)$ (15)
. , 3 .
10 $\equiv$ ” $\xi\in \mathbb{R}$ .
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3 $\{\mathcal{T}_{k\varphi_{l}}, \mathcal{T}_{k}\psi_{l}\}_{k\in \mathbb{Z}},$ $1\leq l\leq r$ ( $\varphi_{l}\neq \mathcal{T}_{k}\psi_{l’}$ )
, $M_{0}(\xi)$ $\Lambda I_{1}(\xi)$ $2r\cross 2r$
$M(\xi):=[_{\lrcorner}M_{0}(\xi)$ $M_{1}(\xi M_{0}(\xi I\pi)\pi)]$ (16)
$\xi$ .
11 $M(\xi)$
, $M(\xi)$ (paraunitary) . $r$
$I_{r},$ $O_{r}$ . $M(\xi)$ $M(\xi)^{*}$ ,
$M(\xi)^{*}=\{\begin{array}{ll}M_{0}(\xi)^{*} M_{1}(\xi)^{*}M_{0}(\xi+\pi)^{*} M_{l}(\xi+\pi)^{*}\end{array}\}$




$M_{0}(\xi)M_{1}(\xi)^{*}+M_{0}(\xi+\pi)M_{1}(\xi+\pi)^{*}\equiv O_{r}$ , (17)
$M_{1}(\xi)M_{0}(\xi)^{*}+M_{1}(\xi+\pi)M_{0}(\xi+\pi)^{*}\equiv O_{r}$ (18)
. (17) (18) ,
.
3 ,
, $M(\xi)$ $\xi$ $M_{1}(\xi)$
, (15)
, : 3 (b),
(c) , $\{\mathcal{T}_{k/2i}\mathcal{D}_{1/2i}\psi_{l}\}_{k,j\in \mathbb{Z}},$ $1\leq l\leq r$ .
,
, $i\backslash I_{1}(\xi)$
( $M_{1}(\xi)$ ) . 1
,
. $M_{1}(\xi)$ [4],
p. 268, Theorem 1 . ,











. [2] , $0$ (
[20], p. 64, 72 ) Haar ,
. , [21], p. 317, 8.14 ,
, $[$ 10$]$ , $[$8$]$
.
{ $\tau_{k\varphi_{l}\}_{k\in \mathbb{Z}}},$ $1\leq l\leq r’\{\mathcal{T}_{k}\psi_{l}\}_{k\in \mathbb{Z}},$ $1\leq l\leq r’\{\mathcal{T}_{k/2}\mathcal{D}_{1/2\varphi_{l}\}_{k\in \mathbb{Z}}},$ $1\leq l\leq r$
,
$V_{0},$ $W_{0},$ $V_{1}$ , $V_{1}$ $V_{0}$ $W_{0}$ 12 . $V_{1}=$
$V_{0}\oplus W_{0}$ . , $\{\mathcal{T}_{k/2}\mathcal{D}_{1/2\varphi_{l}\}_{k\in \mathbb{Z},1\leq l\leq r}}$ $\{\tau_{k\varphi\iota}, \mathcal{T}_{k}\psi_{l}\}_{k\in \mathbb{Z}},$
$1\leq l\leq r$
$V_{1}$ . $f\in V_{1}$
,
$f= \sum_{k\in \mathbb{Z}}\langle f,$
$\mathcal{T}_{k/2}\mathcal{D}_{1/2}\Phi\}\mathcal{T}_{k/2}\mathcal{D}_{1/2}\Phi$
$= \sum_{m\in \mathbb{Z}}(\langle f,$
$\mathcal{T}_{m}\Phi\rangle \mathcal{T}_{m}\Phi+\{f,$ $\mathcal{T}_{m}\Psi\rangle \mathcal{T}_{m}\Psi)$ (19)
. , , $f$ $F=$
$[fi, \ldots, f_{r}]^{T}$ ,









$12L^{2}(\mathbb{R})$ $V$ $W$ $V\perp W$ , $\{f\in L^{2}(\mathbb{R})|f=v+w,$ $v\in$














$\{f, \mathcal{T}_{m}\Psi\}=\sum_{k\in \mathbb{Z}}\langle f,$
$\mathcal{T}_{k/2}\mathcal{D}_{1/2}\Phi\}G_{k-2m}^{*}$ (23)
. $x_{n}$ $(x_{n})_{n\in \mathbb{Z}}$ $\sum_{n\in \mathbb{Z}}|x_{n}|^{2}<+\infty$
$\ell^{2}(\mathbb{Z})$ , $r$ $X_{n}:=[(x_{1})_{n}, \ldots, (x_{r})_{n}]\in \mathbb{C}^{r}$
$(x_{n})_{n\in \mathbb{Z}}$ , $((x_{l})_{n})_{n\in \mathbb{Z}},$ $1\leq l\leq r$
$\ell^{2}(\mathbb{Z})$ $\ell^{2}(\mathbb{Z})^{r}$ . (22), (23)
5 .
5 (24) $\ell^{2}(\mathbb{Z})^{r}$ $(\ell^{2}(\mathbb{Z})^{r})^{2}$
(discrete multiwavelet transform) .









$\mathcal{T}_{m}\Phi\rangle H_{k-2m}+\{f,$ $\mathcal{T}_{m}\Psi\rangle G_{k-2m})$ (25)
. (25) 6
.
6 (26) $(\ell^{2}(\mathbb{Z}))^{2}$ $\ell^{2}(\mathbb{Z})$
(inverse discrete multiwavelet transform) .
$(\ell^{2}(\mathbb{Z})^{r})^{2}\ni[(a_{m})_{m\in \mathbb{Z}}, (d_{m})_{m\in \mathbb{Z}}]\mapsto(\tilde{a}_{k})_{k\in \mathbb{Z}}\in l^{2}(\mathbb{Z})^{r}$ ,












. , $Narrow+\infty$ ,
$\hat{\Phi}(\xi)=\prod_{n=1}^{\infty}M_{0}(\xi/2^{n})\hat{\Phi}(0)$
. $\hat{\Phi}(0)\neq 0$ .
(11) $\xi=0$ , $M(0)\hat{\Phi}(0)=\hat{\Phi}(0)$ , $\hat{\Phi}(0)$
$M(0)$ 1 .
$\hat{\Phi}_{0}$ . , $\Phi$
$\hat{\Phi}(\xi):=\prod_{n=1}^{\infty}M_{0}(\xi/2^{n})\hat{\Phi}_{0}$ (27)
, $\Phi$ , , $\Phi$
(13) $M_{0}(\xi)$ . $M_{0}(\xi)$
13 $\hat{\Phi}(\xi)$ .
. (27) $\Phi$ ,
$M_{0}$ [18], p. 214, Theorem 6
. , [21],
p. 231, 63.1 p. 240, 634 Cohen
Lawton .







$H_{0}= \frac{1}{20}[6\sqrt{2}-1$ $-3\sqrt{2}16]$ ,
$H_{2}= \frac{1}{20}[09$ $-3\sqrt{2}0]$ ,
$H_{1}= \frac{1}{20}[6\sqrt{2}9$ $10\sqrt{2}0]$ ,












$H_{0}= \frac{1}{\sqrt{2}}[_{-\sqrt{7}/4}1/2$ $-\sqrt{7}/41/2]$ , $H_{1}= \frac{1}{\sqrt{2}}\{\begin{array}{ll}l 00 1/2\end{array}\}$ ,
$H_{2}= \frac{1}{\sqrt{2}}[\sqrt{7}/41/2$ $-\sqrt{7}/4-1/2]$
, CL2 CL2 2
. CL2 $\varphi_{2}$ $0$ ,
$\hat{\varphi}_{2}(0)=\int_{\mathbb{R}}\varphi_{2}(x)dx=0$
. $0$ .
, $\varphi$ $0$ .





. $L^{2}(\mathbb{R})$ $r$ $L^{2}(\mathbb{R})=\oplus_{l=1}^{r}L_{l}$
. , $L_{l},$ $1\leq l\leq r$
$\{\mathcal{T}_{k/2j}\mathcal{D}_{1/2j}\psi_{l}\}_{k,j\in \mathbb{Z}}$
. , $\{\mathcal{T}_{k/2^{j}}\mathcal{D}_{1/2^{j}}\psi_{l}\}_{k,j\in \mathbb{Z}},$
$1\leq l\leq r$
$L^{2}(\mathbb{R})$ ,
$\psi_{l},$ $1\leq l\leq r$ $L^{2}(\mathbb{R})$ .
$L_{l},$ $1\leq l\leq r$ , $H^{2}(\mathbb{R}_{\pm})$ .
$H^{2}(\mathbb{R}\pm):=\{f\in L^{2}(\mathbb{R})|\pm\xi\leq 0$ $\hat{f}(\xi)\equiv 0\}$
, $L^{2}$ ( ) $=H^{2}(\mathbb{R}_{+})\oplus H^{2}(\mathbb{R}_{-})$ . $\psi_{\pm}$ $\hat{\psi}\pm=x[\pm 2\pi,\pm 4\pi]$
. , $\chi_{[a,b]}$ $[a, b]$ . , $\xi\in[a, b]$
$x[a,b](\xi)=1$ , $\xi\not\in[a, b]$ $\chi[a,b](\xi)=0$ . , $\psi\pm$
$H^{2}(\mathbb{R}_{\pm})$ . [3], P. 118, Theorem 1
$\Psi:=[\psi_{+}, \psi_{-}]^{T}$ , $f\in L^{2}(\mathbb{R})$
,
$\mathcal{P}_{\pm}f:=\sum_{\text{ }k\in \mathbb{Z}}\langle f,$
$\mathcal{T}_{k/2^{j}}\mathcal{D}_{1/2^{j}}\psi_{\pm}\}\mathcal{T}_{k/2^{g}}\mathcal{D}_{1/2j}\psi_{\pm}$
, $\mathcal{P}\pm$ f( $\{z\in \mathbb{C}|\Im z>0\}$ $\{z\in \mathbb{C}|$
$\Im z<0\}$ . [3] ,
, ( ) .
31









. [19] [7] CL




(24), (26) , $r$ $(\tilde{a}_{k})_{k\in \mathbb{Z}}$













. [20], $p84$ ,
, , 1
:
$\int_{\mathbb{R}}f(x)\varphi(x)dx\approx f(0)$ , $\int_{\mathbb{R}}f(x)\psi(x)dx\approx O$
, $\varphi,$ $\psi$ $f$
, 1 $\varphi$ 1, $\psi$ $0$



























$\triangleright$ Fritz Keinert Wavelets and Multiwaveletsl5 Software: mw
:
Software: mw (A toolbox of Matlab subroutines is made available with the
book)
http: $//orion$ . math. iastate. edu/keinert/book. html
$\triangleright$ MATLAB CENTRAL File Exchange $>$ Signal Processing $>$ Time-Frequency
and Wavelets :
http: $//www$ . mathworks. com/matlabcentral/f ileexchange/
loadCategory. $do?objectId=68$
$\bullet$ MultiWavelet Tools
(GHM multiwavelet computation using the matrix methodl6 )
$\bullet$ Toolbox Alpert Multiwavelets
(A toolbox for the Alpert multiwavelets transform17)
15 [13].
16 [8], [10], [16].
17 [1], [2].
34
$\triangleright$ Vasily Strela Software: Multiwavelet MATLAB Package
$($MWMP offers a variety of builtin scalar- and multi- filters $)$ :
http: $//www$ . cs. drexel. $edu/\sim vstrela/MWMP/MWMP$ . tar. gz
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